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The present invention relates fo the manufac- 
ture of silica refractories, such as the silica 
bricks and other molded and fired masses con- 
sisting mainly of silica and sometimes designated 
"silica shapes," which are commonly used in the 
construction of by-product coke ovens and other 
high temperature furnaces. The general object 
of the present invention is to provide novel and 
effective methods for use in the manufacture of 
silica refractories from one or another of various 
highly sfliceous materials such as gravel, flint, 
rock quartzite, and sand of such chemical com- 
position and character as fo have in some cases 
at least, a transformation capacity so poor that 
such materials have not heretofore been in the 
manufacture of silica furnace refractories except 
to a limited extent as aggregates mixed with 
other sfliceous materials. 
Sflica refractories are generally manufactured 
from quartzites which occur naturally ai com- 
paratively few places, and the known deposits in 
some parts of the world have been heavily worked 
and approach exhaustion. In the past, numerous 
proposais for the production of silica refractories 
from siliceous sand and other non-quartzite 
sfliceons materials have been ruade, but none of 
those proposais have been commercially' success- 
ful. 
We have discovered, however, that satisfactory 
silica refractories can be ruade from highly 
siliceous non-quartzite materials, by prebaMng 
the siliceous material in the form of grains of 
sand or other relatively small particles, while 
keeping the particles continuously in motion. In 
practice, the prebaking operation may well be 
carried out in a rotary tube kfln or furnace, in 
which the temperatures attained are high enough 
fo transform all, or a substantial portion at least, 
of the siliceous material into tridymite or cris- 
tobalite, as may be desired. To facilitate the 
desired transformation of the siliceous material, 
the sfliceous particles may be mixed with a min- 
eralizer. The latter may well be in the form of 
a solution of a soluble mineralizer such as Na2CO3, 
or NaC1. In order te insure the addition fo each 
sand particle of the proper amount of soluble 
mineralizer, it is necessary fo dry the sfliceous 
material while the latter is in constant motion, as 
by passing it through a rotary drying drum. 
The siliceous material particles subject to the 
prebaking operation are of sizes smaller than 
10 millimeters, and theh. relatively small sizes 
permit the individual particles fo be rapidly heat- 
ed up to temperatures of the order of 1550 ° C. 
required for the complete or partial transforma- 
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tion of the siliceous material into cristobalite, if 
desired. The small size of the particles als0 
màkes if practically feasible to coat the particles 
with suitable amounts of a soluble mineralizer 
5 as above described. If has long been known that 
the transformation of quartzite can be accel- 
erated by adding mineralizers, such for example 
as alkali oxides, fo the quartzite material which 
is fo be pressed into bricks or other silica refrac- 
10 tories, and then fired fo effect the desired trans- 
formation. The practice has been open fo Çhe 
objection, however, that the added mineralizers 
often accelerate the transformation to such a 
degree that the sudden swelling of the bricks or 
15 other parts being formed, occurring as trans- 
formation is effected, results in objectionable 
cracMng of said parts. The use of soluble min- 
erahzer solutions in the pressed parts has been 
round impractical, since the evaporating water 
20 carries much of the mineralizers fo the surfaces 
of the parts, and thus objectionably reduces the 
transformation effect in the cote portions of the 
bricks. 
The grains of sand or analogous small 
25 siliceous particles transformed into tridymite or 
cristobalite by prebaking in accordance with the 
present invention, are thereby so modLfled in 
structure that they become brittle and therefore 
can be easfly triturated. In consequence, such 
0 prebaked particles can be readily ground in a pug 
mill preparatory fo their mixture with the usual 
quantity of calcium hydroxide, sulphate solution, 
and water to form the plastic material t0 be 
pressed into the form bricks or other refractory 
3-5 masses. After the bricks or oer silica 
fractories thus formed are dried, they may be 
baked or flred in a tunnel kiin in which the maxi- 
mum temperature obtained should be about 1350 ° 
C. to 1400 ° C. In view of the fact that tridymite 
40 and cristobalite have crystal transformation 
points between 100 ° and 300 ° C., the heating up 
and cooling down within the temperature range 
between 0 ° and 300 ° must be relatively slow; ' 
whereas, the temperature change ai other rem- 
45 peratures may be quite rapid. Silica bricks 
manufactured in accordance with the present in- 
vention are subject fo only minor swelling in the 
flring operation, and hence, vary little in size. 
In an alternative method of preparing the 
50 siliceous material, a part of the prebaked sand 
is reduced fo the desired grain size in a suitable 
mill such as a mill of a type used in the fine 
ceramic industry, for example, in a drum mill 
provideE with a flint lining and in which flint 
55 stones served as grinding bodies. Preparatory 
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fo such grinding, the sand is preferably wetted, 
and in such case, if must be dried later on, in a 
centrifugal machine. The ïme ground'and un- 
ground portions of siliceous particles are mixed 
with lime and sulphate solutions, and thon 
pressed into shapes. Itis possible, of course, to 
e suitble sub-vided qurtzite, grvel, fiint 
stones, etc., insted o snd, in mng silic 
bric nd other rerctories in ccordnce with 
the present invention. If s lso pructiel in 
some cases, fo mke silic rerctorïes in whch 
only  prt o the rw mteril, bas be prebked 
s bove described. 
Hving now described out iention, whs we 
clim s new nd desire fo secte by ers 
Ptent, is: 
1. The method o manctig sflicu 
tories o highly siliceo prticIes in wch sd 
mteril is prebked nd in which the rtîes 
prebked re kept in motion during the prebk- 
-in orson nd in which the prebked 
tiat i thereafer mold into rractori  
in whioE id rractories are fired af. tema- 
tes, in the nge of about 1350  C,  aboat 
t  C 
2, A method as specifled in cla 1,  .wch 
the raw materl is passed through and prebaked 
i a rota tube fnace. 
3: A meçhod as specified  cIa 1, in wch 
OEe w material ticles e prebak  ad- 
are th a -nerizer. 

4 
. A method as specified in claim 1, in which 
the raw material particles are mixed with a 
soluble mineralizer dissolved in water and are 
thereafter dried while bein kept in constant 
t motion. 
5.. A mehod as specifled i clai 1, in which 
the particles are prebaked af temperatures suffi- 
ciently high and for a period sufficiently pro- 
longed fo transïorm particles af least partially 
I:0 ïnto cristohaItte or tridymite. 
6. A mehod as specified in claim 1, in which 
the /'aw material is mixed with a mineralizer 
solution ïn wlich the mineralizer is one of the 
grouI conaisting of sodium chloride, sodium car- 
Iii bonate, and potassium carbonate. 
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